Specific induction of heat shock protein 27 by glucocorticoid in osteoblasts.
It is generally recognized that osteoporosis is a common complication of patients with glucocorticoid excess and that glucocorticoid receptor is associated with heat shock protein (HSP) 70 and HSP90 in a heterocomplex. In the present study, we investigated whether glucocorticoid induces HSP27, HSP70, and HSP90 in osteoblast-like MC3T3-E1 cells. Dexamethasone time-dependently increased the levels of HSP27, while having no effect on the levels of HSP70 or HSP90. The effect of dexamethasone was dose-dependent in the range between 0.1 nM and 0.1 microM. Dexamethasone induced an increase of the levels of mRNA for HSP27. Dexamethasone induced the phosphorylation of p38 mitogen-activated protein (MAP) kinase. SB203580 and PD169316, inhibitors of p38 MAP kinase, suppressed the HSP27 accumulation by dexamethasone. In addition, SB203580 reduced the dexamethasone-stimulated increase of the mRNA levels for HSP27. The dexamethasone-induced phosphorylation of p38 MAP kinase was reduced by SB203580. These results strongly suggest that glucocorticoid stimulates the induction of neither HSP70 nor HSP90, but HSP27 in osteoblasts, and that p38 MAP kinase is involved in the induction of HSP27.